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DcCCOKimbIM HayHMO-HCCHCaOBaTCJlI^KHif HMCTHtyr no KpClUlCHHK) 

CKBa^cHH H 6ypoBMM pacTBopaM 



154) yCTPOACTBO iUl>l PEMOHTA OBCAilHWX KOJIOHH 



RloGpCTOIHe OTHOCMICH K ycrpOHCTBaM, ITp«- 

MCHsieMfciM npii ycraHoBKC npoflonwio-ro4»pHpch 
BafflibiX linacTMpcH io McraaiiJPiecicax Tp3r6 _ 
B o6cajoiMX; KOJioHHax He4>TimiJX, raiOBUX « 

BOAHHUX CKBaX^ IICJIMO BOCCTaHOBJICHHH 

repMeiroociit' cicHoK kohokh. 

IbBeciHO ycrpoMCTBo ann ycraHOBKH Mcraji 
mc^acm iwaciMpcfi, cor«i;p«aiuec yznometmhtn 
3icHflKOcn.io anacTKWww cocyxu cirycKacMUft 
K Mcciy noBpe«ncHH» koxtohkm hi ipoce. Ha 
OOBcpxHOcm GaiuioHa cncuHa/ibHUMW 3a»Ma- 
ftoi KpeitHTCJi McnjWHSccKMH to^pnponmibiu 
nnacTwpfc. BHyTpH :3^acnrmoro cocyoa B -mm- 

KOCIb'nOMttUefl B3pbiBHOH Mpjm c DncKTpo- 
flCIOHaiOpOM. T'CUlHpCHHC lUiaCTUpil B KOnOM- 

HC ocyiuecTBJiaeTCJi npM aapwac 3apjma^(l|.Av^;;::: 
OcHOBinjM . HenocTarKOM Jtoro yapoiicTBa nh- 
nsteicu ^ipymoah aocthxchiw paBHOMepHoro 
pacniMpcMiw^njiacTwpH no bccm xumHe. 

HaM6oncc^6nM3KMM no tcxHiwcKofi cymHoc- ;^ 
TM H flocTKracMOMy |)C3ynbTaTy k npcjyxaracMO- ' 
My sBniicTcii ycrpOHciBO win pcMoma o6caa- 
ffbix Konoim. conepMMuee noJiyio iinaHry c 
ynopoM. 4K>pMMpyiomyio ynpyryio ronoBicy. 
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xcCTKHii KOHyc-nyaHcoH u yaaHOBJicHHwfi h*;.^4>' 
lUTiHre MCTKSsy ynopoM h KOHycoM-ipraHCOMOMv":^ 
nponon&HO ro<})pHpbBaHHbifi nnacrwpb ; 1 21 . i ; 

HcAPcraTKOM lOBCCTHoro ycrpbficTBa , y 
cTCJi TO, MTO xcciKHM KOHyc-nyaHcoH np<ABa*^ 
pKTcnbHoro pacuiKpcHHJi npoflonwia-roitpHpoBaH:;^^! 
Horo luiacTwpfl bmiioiihch c rnaiucofi 6oKOBOft ; 
nOBCpXHOCTbR). TaxoM KOHyc npH pacuj«pcHMM . 
.BnaoHH nnacTwpn coaoaci oGpatHbiM ncpcntC 
MC73JiJia- B pcsynwatc KaxaaH m3 BoajucH o6- 

paoyCT ABOMHW'T HeflD*KMbl miacTbipJi K KonoH-_ 
HC. flpyrMM HCAOCiancoM ycrpoHctBa ^aniici^^j 
BOiMOMOcri'' 3tianiHMBaHioi ^ouyc^-ny^^J^M 
B oGc^moH'jTonome K>n ^^^^^^^^^^^ 

HMUM MCWy HX^flHaMCTpaMH..^,^^^ 

KawcTBa pcMOHTiriif noBumcHHC HaflcxHOcniJ^ 
cro nyicM HCKjaoqciwii 3aKjiMMMBaHHJ! b pc-f 
MOKTHpycMOii KOJiOHHC KOHyca- ny^coHa.% ^ 
Uejik nocrHr3CTai^-rcM;;'no yc^riwKcrec- 
AHH pcMoimtoeSamix^KonoHH^^ 
nonyw unaHry c'ynopoM. <|)opMMpyiouiyio yn- 
pyryio ronoBicy, xccctkhm KOHyc-nyaHcoH m \- 
yciaHOBJiCHHWH m uxraMrc Mowiy y"°P°**,,"^gy, 



3 * -^HWiS 
KOHycoM-nyaiicoHOM npononi>Hc>-rtM})pMpoDaKHi»iM 
nnacTbipk, KOHyc ^yaHcoH BbrnonncM c npoflOJib- 
jtHbiMM.KaHaDKaMH, HMCiouiMMM nepeMCHMMH pa 
*iiBiycC"'yBMiroiBaioiiiHMcii or MCiibUiero' ocHoaa- 
•. fV '.nHJi jc .OonfcuicMy, npn 3tom. BucTynM;^mwcTbi- 



B npouco: pacuiMpcuMfl anaiiMH BK/iKiMactcji 
yMacioK KOMyca, iia KoropoM yroji oGpaiyiouicM 
KanaBOK BOipacracr /lo BnaiwHW luiac* 

.Twprt'5/ynpaBnacMbie dthm ynaaKOM; pc3K0 ; r 
5 ; noBopawaaioTCH h iiom laKMM yrnoM, paspbiea. 



^CnyciacTCH-ycTpoMcrBO b CKBa;KiiHyl;K- Mcciy 
HapyiucHHH Konomibi iia n3coai(yKOMnpccwp- 
Hwx H/iM 6ypHnKMbi< Tpy6ax 4 bmccic. c^^MCian 

nHHCCKHM nnaCIbipCM 5. KOIOpWH onHHM^oH- 

II0M onHpacTCB Iia KOHyc-nyaiicoH 2, a oi occ- 
Boro ncpcMCiuciiHH BPcpx yncp)KHBacTCii yno- 
pOM 6. 

)KccTKHH Koiryc-nyaHcoH 2 ni)cnCTaBJiacT co- 
. GoM ycc»KHHbiH KOiryc (4)Hr. 6), iia 6okoboh 
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- pcHJW ruiacTbipa M oceBoe yciuiHe n^xo^-r^i^r 
HHfl KOHyca-nyaHCOiia. Yron ^oa^cMa o6pa3yio-:. 
mcH MCHCC 35** Kc nacT luin fl^ei ntim^^tn^- 
Hoe yscjiineHHC npoxonHoro oHaMCipa. njiacibi- 
pg a yron noin>eMa oGpaiyiomcM Gonce. 40 . 

BCflCT K DHaWTCJlbHONfy yDCJlKMCHHIO HCoGxOflH- 

Mwx occBMX ycwiHii npoxojKjienHH KOHyca- 
nyaHCOHa m yxywueHMio KaMCcraa paciunpeHKH. 



noBcpxHOCTH KOToporo BunomieHbi npoitp^bHMci ;.^C.^ ^ 

pcHvw nJiacTwpH KOHycoM-nyaHcoHOM npoxoflHOM * 



pajufycHbie KanaBKH no qHcnyJanawHinJiacTbi- 
pfl 5/ Yron HaioioHa . o6pa3ywiucH ; KaHaioK 7, 
cocTaBnawmiiM 9-12**, yBejiMMMBacTCH no 35- 
40* y 6onbmcro ocMOBamw KOHyca. Pajwyc 

KaHaBOK nCpCMCHIfLIH. y MCIIblUCrO OCHOBaHKfl 

(4>Hr. 3). KOH(t)HrypauHfl Koioporo noBTopHCi 



le yr;ia noa^cMa o^P^ywmcH . Ka • - 
piBHOH 35-^0^|noalcJpa%Ml^gp^ 



flKaMCip yBCJiHMHBacTCJi no OTHOiucimw k OHa- 
Mcrpy KOHyca na 6-7 mm b 146 h no 8-9 mm 
oScajwwx ipyGax. 3to nooBoniieT cootbctctbch- 
MO yMCHbUiHTb UHaMcrp ycrpoiicTB juiH paouHpc- 

- : ... ^ , ij « 



_ \.o*nuii;;ia<.Tra -ii«imr: noBMcmb Hanc^icHocTb hx paOoTbi. up 



ycy BruoHH njiacTbipfl, a 3aTeM' yBCJiMWBacTCH. 
HanpHMcp, flHH KOfO'ca-nyaHcoHa, npHMCHHCMO- 
n> OJifl peMOHTa 146 mm o6caiiHWX Konoioi.- 
psumyc KanaBOK y MCHbuicro ocHOBaHRHj; 
cocraBJiffer 11 mm. b cpexortcM cctchhh V (4)itr.4) 
16 MM. y 6ojibiucro oaioBaHHfl Konyca 
• 2S MM- (4)Hr. 5) . . ^-'-^ W^"^'- ' 
YcTaHOBKa nnacibip^ » kojiohhc o6ca;u«Jx 
Tpy6 ocymccTwiacrcH nyrcM npoTHrHBajuw qe- 
pc3 Hcro »cccTKOP> KOHyca nyaMcoHa 2 • <t>op- 
MMpyiomcH rOUOBKM 1 i^HT. 2). 

B.Hawie, B 6c3onopHOM i^wr. 3) H qacnw- 
uo B onopHOMi;(4>Hr. 4 H 5) pcxawc^paoOT^ 
pcHWT, Koraa Bucrynu nJiacrwpH S-j Ha^nmioT.^^ 
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^3HaqHTf^oBWCKl^ Hanc^wiocib hx paeoTbil IlpMy 
paciixHpeHHH nnacTWpH rnajucHM KOHycoM c* 
yrnoM noOT>CMa o6pa3yiomcH a 9-12**, xaK 
310 npHHHTO B npoTOTMnc, npOXOHHOH iUiaMCTp 

cooiBCTCTBycT flHaMCTpy KOHyca-nyaHcoHa. 

OopMyna M3o6pcTeHHH 

YcrpoMCTBo Ana pcMOHxa o6ca[iHbix KonoHM,, 
coflcp:«imcc noflyio unaHry c ynopoM, <J)opMH- 
pywmyio ynpyryio rojioBKy, xeciKHii Konyc- 
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ii:^nyaHcoH m ycraHOBncHHWH Ha unaHrc wc3Kny 
^ ^j;|fynopoM H KOHycoM-nyaHcoHOM npoAOJibHO-ro<t> 
'ry^^V.ftpHpoBaHHWH luxacTbipb, oTHH^aionic- 
' - - ^'TeM^;'no. c ucjibio ynraiicKHJi^^ Kaq^^ci 



MfpcMOHTa 'Sy lioBbancHiw "^xcraoOT^ero^j,^;^^^ 
nyieM MCKJUoncHiw aaKJumHeaHWi 'B''p€MOirraj :^M 
pycMOH KonoHHc KOHyca-nyaHCOHa, nocncjiHMM 



onHpaiboi o cicHKy o6«flHOH^Tior6Mjj{np^^^^^^.P"poBaHi 
BOK B 9-12° (4>Hr.6). BnaaMMM luiBcihipH 5 

iUoiBpnu" oOpa30.aH«e „e«o«HMOB. SaxeM • yron HaK).0H3 o6pa3y»u.eH KaHa«,K y 6onBUK^ 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally cornigated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 
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a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of funows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9^^-12°, increases up to 35°-40'* on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomphshed by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section nomial 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35^-40'', The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35^ does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40"^ leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40^, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6 7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone w^ith a slope of the generatrix of 9''- 12'', as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally comigated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of tlie giooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig.l 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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